the mesoscale MM5 model driven by initial and boundary data from the ECMWF. A systematic comparison of results to observed precipitation has been carried out. Undercatchment of solid precipitation is dealt with by looking only at days when precipitation is presumably liquid or by considering the occurrence and non-occurrence of precipitation. Away from non-resolved orography, the long term means (months, years) of observed and simulated precipitation are often in reasonable agreement. This is partly due to a compensation of the errors on a shorter timescale (days). The probability of false alarms (the model predicts precipitation, but none is observed) is highest in N Iceland, particularly during winter. The probability of missing precipitation events (precipitation observed but none is predicted by the model) is highest in the summer and on the lee side of Iceland in southerly flows.
INTRODUCTION
The 6-hourly ERA40 re-analysis (Uppala et al. 2005 ) of the ECMWF (European Centre for Medium-Range Weather Forecasts) has been dynamically downscaled for the period 1961-2006 using the numerical model MM5 (Grell et al. 1995) run at 8 km horizontal resolution on a 123 £ 95-point grid with 23 vertical levels. The model set-up included the Grell cumulus scheme (Grell et al. 1995) , the Reisner2 microphysics scheme (Thompson et al. 2004) and the MRF (Hong & Pan 1996) planetary boundary layer (PBL) scheme. The modelling approach is described in greater detail in Rö gnvaldsson et al. (2007a) and
Rö gnvaldsson & Ó lafsson (2008).
Previous studies (Rö gnvaldsson et al. 2004 (Rö gnvaldsson et al. , 2007a Bromwich et al. 2005) have shown the combination of the Grell cumulus scheme, the Reisner2 microphysics scheme and the MRF PBL scheme to be a reliable set-up for simulating precipitation over Iceland at 8 km resolution.
Rö gnvaldsson & Ó lafsson (2002) also tested the sensitivity
of simulated precipitation to the number of vertical levels (23 vs. 40) and to the size of the simulation domain. They found that the simulated precipitation is neither sensitive to domain size nor vertical resolution.
The 8 km grid size is a compromise between resolution and available computer resources. Simulation time is roughly proportional to the increase in horizontal resolution to the power of three. Hence, a 1 km grid would take 512 times longer to simulate than an 8 km grid. The issue of computational resources is one reason to simulate precipitation using a simpler and faster model. Crochet et al. (2007) used a linear model of orographic precipitation that included airflow dynamics, condensed water advection and downslope evaporation to simulate precipitation over doi: 10.2166/nh.2010.133 Iceland at a 1 km horizontal resolution. The model was forced using the ERA40 dataset for the period 1958-2002. Their results suggested that the linear model did capture the main physical processes governing orographic generation of precipitation in the mountains of Iceland.
Climatological downscaling of precipitation is not only of use for hydrological purposes. The MM5 model, using a similar set-up as used in this study, is in operational use in Iceland for production of short-to medium-range weather forecasts. Although a hydrologist and a weather forecaster would both like to be able to predict precipitation, their interests lie on different timescales.
In this paper we evaluate the quality of the simulations by comparing them to rain gauge measurements. This can be done by comparing long term means (months, years) of simulated and observed precipitation. Such a comparison would be of use to a hydrologist but of somewhat limited value to a forecaster. We therefore set out to make comparisons that would assess strong and weak points of the simulations to aid forecasters. We want to know how In this paper we describe the rain gauge data used in this study and how simulated precipitation compares to observations, followed by discussion and concluding remarks.
RAIN GAUGE DATA
The dynamic downscaling of ECMWF data, using version 3 -7-3 of the MM5 model, has been compared to UTC. The MM5 output was saved every 6 h, at 00, 06, 12
and 18. The comparison period is therefore 24 h (from 18 to 18). That period will from now on be referred to as an "event" in this paper.
The model output from a grid point can be considered as an area-averaged precipitation over an area of 64 km 2 .
Therefore we do not expect the simulations to agree with measurements in areas with topography that is not resolved by the model. When comparing simulated and observed precipitation we must also bear in mind the general problems of precipitation observations. The most significant of these is the large undercatchment of solid precipitation in cold and windy climate, as in Iceland (Førland et al. 1996) . Undercatchment of solid precipitation is dealt with by looking only at days when precipitation is presumably liquid (summer or temperature criteria) or by considering the occurrence and nonoccurrence of precipitation. there is a low probability of missing events in the winter, but much higher in the summer. In Figure 6 , the precipitation during missing events (precipitation observed, but not 
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